Gas chromatography-mass spectrometric analysis of bonded long chain fatty acids in a single zebrafish egg by ultrasound-assisted one-step transmethylation and extraction.
Changes in the level of lipid composition in a single zebrafish egg have been involved in biological responses to chemical exposures. In this paper, an one-step transmethylation of lipids and simultaneous extraction of resultant fatty acid methyl esters followed by gas chromatography-mass spectrometric analysis was developed for the identification of bonded long chain fatty acids in a single zebrafish egg. The efficiency of transmethylation under different experimental conditions has been investigated. Dried egg homogenates were directly mixed with either 0.5 M NaOH or 1% H2SO4 or 4% HCl solution of methanol and then an n-hexane solution was added on the top. Ultrasonication of this immiscible liquid-liquid-solid system produces high velocity impacts between solid particles and liquid phases and thus promotes mass transfer among phases. It was demonstrated that ultrasound irradiation has strong effect on the alkaline-catalyzed transmethylation of lipids but cannot significantly change the acid-catalyzed transmethylation of lipids. With the aid of ultrasonication, transmethylation can be combined with simultaneous extraction of the resultant fatty acid methyl esters into n-hexane phase. This approach simplifies the sample preparation procedure, shortens the reaction time but improves the efficiency of the transmethylation of lipids and reduces sample losses, especially for small size samples. It has been applied to determine bonded fatty acids in a single zebrafish egg. In total, 28 fatty acids from a single zebrafish egg have been identified reproducibly.